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REPORT OF THE GRAVITY MEASUREMENT BY THE JAPANESE 
ANT ARCTIC RESEARCH EXPEDITION, 1959-60. 
Hiromiti SUZUKI, Shin-ichi OHASHI and Seiichi KAKINUMA 
Abstract 
Gravity value at Astronomical point, Syowa 
station, was determined by observations with 
a WORDEN gravimeter in the third Japanese 
Antarctic Research Expedition 1958-59, and the 
following result has been obtained : 
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relative to g Cape Town = 979.6470 cm/sec2• The 
accuracy of this value was estimated to be a 
few milligals by investigating the drift of the 
gravimeter during the period of the expedition 
and considering the uncertainty in the scale 
value of the gravimeter. This estimation was, 
however, based on several assumptions and 
the result may include a serious error. Fortu­
nately, Syowa Station has been built on the 
ground and not on ice, therefore, we can re­
occupy the very point of the station with our 
gravimeter and confirm the observed result. 
In the fourth expedition 1959:....60, a re-measure­
ment of the gravity value at Syowa Station 
was planned and carried out by using the same 
gravimeter in the way similar to the preceding 
expedition. It was confirmed that the gravi­
meter had a small and linear drift during the 
whole period of th� expedition by continuous 
observations in Tokyo, Singapore, Cape Town 
as well as at Syowa Station. The drift rate for 
the period of 77 days during the forward and 
backward voyage between Cape Town and 
Antarctica was deduced to be +0.24 milligal 
per day. This value agreed well with a value, 
+0.25 milligal per day, which was deduced for 
the period of stay at Syowa Station. We have 
obtained a mean value of gravity, 982. 5427, 
from observations at the station in this expedi­
tion. This is 2. 6 milligal higher than the 
former mean value. Errors due to the drift 
and the changing in the scale value might have 
caused this difference. It is considered, how­
ever, that this is accurate enough to be used 
safely as a reference value in gravity measure­
ment in this district. Therefore, we have 
concluded that the former value has an expected 
accuracy and it is unnecessary to correct it by 
present result. 
On the way to and from Antarctica, obser­
vations with the gravimeter were made in 
Singapore Island. Ten stations were re-occupied 
and ten other stations were newly established. 
The distribution of gravity in this island has 
been made fairly clear by our survey. 
Similar observations were carried out in 
Naha, Ryukyu, on the return way of the 
expedition. 
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1) mnitO) drift. 2) ffi:jJHO)��--calibration constant i f:_�t scale factor--O)t��. ffi 4 £7Zfli{llj0)-:��Jtrm:rir:1t-t 0 drift rate 2:', ffi 2 £7(,B J: um 3 £7Zfltl1Jr:t;vt 0 t 0) t ��:ffi -t , ffil*O)t:�lJ'Cdi)-Q. m 1 ?!f:. 1im L, t-.: WORDEN :mnit No. 346 ()) drift rate Table 1. Drift rate of the WORDEN gravimeter No. 346. 
m 2 'Ix iii 11u m 3 'Ix iii 11u m 4 '!Jz iii 11u Second expedition Third expedition Fourth expedition 
B � Drift B � Drift B � Drift Duration per day Duration per day Duration per day (days) (mgal) (days) (mgal) (days) (mgal) Japan (before start) - - 44.8 +0.34 10.0 +0.30 Japan---»Singapore 15.2 - 0.12 13.1 +0.08 13.1 +0.05 Singapore 5.0 +0.02 2.9 +0.54 5.0 +0.36 Singapore___,.Cape Town 24.5 +0.15 23.3 +0.39 24.3 +0.47 Cape Town 6.8 +0.17 3.1 +0.50 5.9 +0.36 Cape Town�Antarctica 88.1 +0.20 61.8 +0.28 77.0 +0.24 Syowa Base - - 8.1 +0.29 19.9 +0.25 Cape Town 3.9 +0.16 6.9 +0.32 6.1 +0.32 Cape Jown---»Singapore 27.8 +0.17 24.8 +0.30 24.7 +0.28 Singapore 6.0 +0.22 4.0 +0.37 4.0 +0.47 Singapore____.. Japan 17.1 +0.36 13.1 +0.53 14.2 +0.52 Naha - - - - 1.8 +0.81 Japan (after return) 17.0 +0.23 12.1 +0.33 21.0 +0.30 Total 194.1 +0.176 153.3 +0.32.; 
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26° 13 . 6' 127° 41.2' 34 . 31 4 . 16-18 11340 12399 12015 0555 
27 13 . 6  127 41 . 2  34 . 84 4 . 16 11338 12413 12023 0555 
26 12 . 9  127 43 . 2  102 . 75 4 . 16 09224 12395 11245 0547 18 
26 12 . 5  127 41 . 0  7 . 59 4 . 16 11478 11712 11627 0542 
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